Differential inhibition of tryptophan synthase and of tryptophanase by the two diastereoisomers of 2,3-dihydro-L-tryptophan. Implications for the stereochemistry of the reaction intermediates.
Oxindolyl-L-alanine and 2,3-dihydro-L-tryptophan, which are analogs of a proposed reaction intermediate, are potent competitive inhibitors of both tryptophanase and the alpha 2 beta 2 complex of tryptophan synthase (Phillips, R. S., Miles, E. W., and Cohen, L. A. (1984) Biochemistry 23, 6228-6234). Since these inhibitors can exist in two diastereoisomeric forms, which we expected to differ in inhibitory potency, we have separated the diastereoisomers of 2,3-dihydro-L-tryptophan by preparative high performance liquid chromatography. These diastereoisomers were designated "A" and "B" in order of elution from the high performance liquid chromatography column. Diastereoisomer B is a potent competitive inhibitor of the alpha 2 beta 2 complex of tryptophan synthase with KI = 6 microM at pH 7.8 and 25 degrees C. In contrast, diastereoisomer A is a weak competitive inhibitor, with KI = 940 microM under these conditions. With tryptophanase, the situation is reversed; diastereoisomer A is a potent slow-binding competitive inhibitor of tryptophanase with KI = 2 microM at pH 8.0 and 25 degrees C, while diastereoisomer B is much weaker with KI = 1600 microM under these conditions. These results not only provide additional support for the proposal that the indolenine tautomer of tryptophan is an intermediate in the reactions catalyzed by both enzymes but also suggest that these enzymes catalyze their respective reactions via enantiomeric indolenine intermediates.